In establishing a complete mixture of air within the lungs with other air several factors come into play. Some of these factors play a minor role and may be varied within rather wide limits before any appreciable influence on the results is observed. Others are of more importance, but their variations can be kept within narrow limits and therefore neglected. There are, however, three factors, which mainly govern the procedure of mixing: first, the number of times rebreathing takes place; second, the depth of the respirations; and third, the amount of air left in the lungs after expiration, that is, the amount of air which can be mixed through diffusion only. The methods where mixture is used, or the subjects on whom these methods are applied, often prevent us from choosing the magnitude of these which would be most suitable for obtaining a complete mixture. In a series of experiments, an example of which are reported in this paper, we have investigated the quantitative influence of variations in these three factors.
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varied from 1.35 liters t G 6.35 liters. Similarly the depth of the respirations, kept constant during an experiment, could be varied regularly from one experiment to another. The whole range was from 1 to 5 liters. The third factor, the number of respirations was varied from 2 to 16. At the end of each experiment the subject expired to the maximum extent and samples were drawn (1) from the bag, and (2) from alveolar air. According to previous investigations a higher hydrogen percentage in the alveoli than in the bag was taken as a proof of full mixture. Table I is an example of one series of 110 experiments. Table I1 gives all the results in a concentrated form. 
